in enhancing micronutrient availability through increased vegetable supply, improved micronutrient density in vegetables, enhanced micronutrient bioavailability, and recommendations for programmes and policies generated through economic research. Technological, nutritional, and socio-economic research are integrated at AVRDC. Nutrient considerations are incorporated at all levels of research planning, technology development, and dissemination of these technologies to clients. The approach ensures not only greater diversity and improved palatability of food, but also enhanced income and employment to poor farming and landless households and improved gender equity. All these factors are catalysts to improved health as well as faster economic growth for developing economies. To tackle widespread micronutrient deficiencies, future nutritional research should focus on making improved vegetable technologies economically viable under a wider range of economic and ecological environments, while enhancing or, at minimum, maintaining the nutrient density and bioavailability of new vegetable releases. To improve the efficiency of nutritional research, the dollar value of micronutrient enhancement research needs to be quantified and compared for different vegetables and other food items. A methodology for doing this is proposed and illustrated.
Introduction
The Asian Vegetable Research and Development Center (AVRDC) is one of the few International Agricultural Research Centres that integrates nutritional, technological, and socio-economic approaches to improve micronutrient supply through enhanced vegetable production.
Micronutrient considerations are at all levels of research planning, technology development, and dissemination of these technologies to clients. This paper summarizes the Center's experiences and achievements.
Why vegetables?
Vegetables are rich in vitamins and minerals. They are the most economically efficient source of micronutrients, in terms of both land required and production cost per unit. For example, Chinese cabbages, onions, cabbages, tomatoes, and sweet peppers produce, respectively, 13, 3, 3, 3, and 2 times more iron than do cereals per unit land per production day. Similarly, Chinese cabbages, cabbages, sweet peppers, mung bean sprouts, and tomatoes are, respectively, 11.4, 3.8, 3.1, 4.8, and 2.8 times more cost-efficient than chicken in supplying iron (data from Taiwan) [1] .
Studies have shown a direct relationship between health indicators and vegetable consumption. For example, Bouis [2] found a negative relationship between vegetable consumption and vegetable prices, and a positive relationship between vegetable prices and morbidity rates. Yusuf and Islam [3] found that increased consumption of micronutrient-rich foods from home gardens increased vitamin A availability in Bangladesh and resulted in a lower incidence of blindness in children. Many studies have quantified a negative relationship between cancer and vegetable consumption in relatively affluent societies [4] [5] [6] [7] [8] . Thus, vegetable consumption can help prevent human diseases and disorders. By improving the palatability of foods, vegetables also enhance the consumption of other major nutrients.
AVRDC's concept of nutrition: An integrated research approach
Some 17 minerals and 15 vitamins are critical for good health. Of these micronutrients, AVRDC focuses on those whose deficiencies affect the largest number of people in the most vulnerable groups, specifically women and children. These include vitamin A, vitamin C, and iron. Other micronutrients, such as folic acid, which comes primarily from vegetables, are also considered.
AVRDC believes that the dietary approach, rather than the medicinal approach, is the most economical and sustainable way to correct micronutrient deficiency. Among foods, vegetables not only are the most economical way to improve micronutrient deficiency, but they also provide diversity in food and make the diet more palatable. Nutritional, technological, and socio-economic research at AVRDC is well integrated to address the problem. The Center works to increase the consumption of micronutrient-dense vegetables, improve the micronutrient content of vegetables, enhance the bioavailability of micronutrients, and make recommendations for programmes and policies (including allocation of AVRDC research resources) based on the economic value of nutrients.
Of the four points listed above, AVRDC considers consumption enhancement to be the most effective way to alleviate micronutrient deficiency. Therefore, like other international centres, the Center's main emphasis is to develop the low-cost technologies that overcome environmental stresses to produce crops of ever-higher yield and ever-improved quality. This research is meant to make vegetables available and affordable to target populations year-round for improved health and increased income and employment.
Since there are more than 120 vegetables to work with, and research resources are limited, choices must be made. Nutrition is the principal factor in selecting vegetables to be researched, and provides a basic framework for technology-enhancement research. The commodities selected are not only rich in nutrients, but also have the potential for increases in production and consumption. Moreover, integration of nutrition research with technology research ensures that agronomic improvements are not achieved at the expense of a crop's nutritive value.
Improving nutrient content is an important research goal. AVRDC's nutrition laboratory works in concert with breeders to screen materials. Such screening has revealed vast variation in nutrient content within vegetable species, which suggests great potential for improvement through breeding (table 1) . Moreover, wide variation across species suggest that promotion of nutrient-dense leafy vegetables in the home garden can enhance nutrient availability in the food produced in the home garden. Although vegetables are rich in micronutrients, the bioavailability of minerals from vegetables is known to be low. The Center's nutrition laboratory is working to understand the reasons for this and at the same time is developing vegetable recipes and methods of food preparation and processing that enhance bioavailability.
Micronutrient research is also integrated with socioeconomic research at AVRDC, with the overriding goal of improving the micronutrient supply from vegetables. The socio-economic unit studies consumption patterns, quantifies deficiencies in micronutrient intakes, estimates the nutritional values of different food items, and is working to quantify the nutritive efficiency of diets in terms of their economic value. In general terms, AVRDC works on chillies to enhance vitamin C, leafy vegetables to enhance vitamin A and iron, tomatoes to enhance vitamin A, and mung beans and soya beans to enhance iron and protein. These are major vegetables in many developing countries. Thus, improving their availability should have a high nutritional impact, even though other vegetables might have higher micronutrient contents.
Research to increase vegetable production and the nutrient content and bioavailability of vegetables (agronomic and nutrition research)

Nutrient content analysis
Food-composition tables are widely used in the investigation of the nutritional and socio-economic status of individuals and nations. Breeders and agronomists at AVRDC often use such tables as a reference for variety selection and quality improvement. Important nutrients and quality indicators for leafy vegetables are dry matter, crude fibre, sugar, vitamin A, vitamin C, calcium, and iron. Analytical results on nutrient content are greatly affected by such factors as environment, variety, and even sampling methods, but these factors are seldom considered in the development of composition tables. AVRDC's Nutrition and Analytical Laboratory works to understand how these factors affect the nutrient content of vegetables.
In order to assess sources of variation in vegetable nutrient levels due to season, variety, and field sampling, a study was conducted on 19 lettuce varieties grown at AVRDC during the summer and autumn. The contents of fibre, vitamin A, and vitamin C varied widely by variety but, with the exception of vitamin A content, varied little across seasons (table 2) . Dry matter content, however, varied considerably across seasons, as well as across varieties. Other factors, such as harvesting time, cultural practices, and climate, were also found to cause large variability in fibre and vitamin C content.
Since 1984, AVRDC has accumulated data on the vitamin A, vitamin C, and iron contents of vegetables grown in the Center's home garden. The database now contains information on 181 varieties of 70 species.
Mass screening methods
AVRDC has accumulated a wealth of experience in mass screening of crops for nutrient content and eating quality. The methodologies routinely used at AVRDC are ready for transfer to national agricultural research systems. Analysis techniques for other micronutrients, such as iodine and folic acid, will be developed and incorporated into the AVRDC evaluation system.
Since 1984, AVRDC has used near-infrared spectroscopy to mass-screen samples. So far, about 50 calibration equations have been developed and are used routinely. Near-infrared spectroscopy is accurate and cost effective, and it can evaluate many quality traits.
AVRDC's breeding programmes and other units sent 4,109 vegetable samples to the Center's lab for analysis in 1998, on which 21,248 analyses were conducted using near-infrared spectroscopy and/or chemical methods of the Association of Official Analytical Chemists. 
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Integrated research approach of AVRDC
Improving nutrient density
Tomatoes AVRDC has bred high-β-carotene tomato varieties that are tropically adapted, indeterminate, disease and heat resistant, and suitable for home and school gardens. The screening for β-carotene density and for taste-related characteristics, such as pH, soluble solids, and acidity, as well as colour, was conducted at AVRDC headquarters. About 180 samples of cherry tomatoes and 510 samples of fresh market tomatoes were evaluated for their provitamin A content and major qualities. The β-carotene contents ranged from 0.4 to 10.0 mg/100 g in the cherry types and from 0.3 to 10.0 mg/100 g in the fresh market types (table 3) .
Animal models were used to compare the bioavailability of provitamin A in high-β-carotene tomatoes and regular tomatoes. The study showed that they have the same percent bioavailability, suggesting that the high-β-carotene tomato provides more total bioavailable provitamin A. Fibre and lycopene (present in higher quantities in the high-β-carotene tomato) did not have a negative effect on provitamin A bioavailability.
The average annual per capita consumption of tomatoes in South Asia is estimated to be about 5 kg or 14 g per day. However, a consumption survey in Bangladesh by AVRDC in February 2000 found vegetable growers consuming as high as 50 g per capita per day.
High-β-carotene tomatoes contain up to 10 times more provitamin A than normal tomatoes. A daily 35-g serving of fresh high-β-carotene tomatoes meets the minimum level of 300 µg of retinol equivalents per day recommended by the World Health Organization and the Food and Agriculture Organization [11] . High-β-carotene tomatoes, which are already gaining popularity in Bangladesh, thus represent a part of the solution to acute chronic vitamin A deficiency in that country. However, AVRDC believes that diversity in food consumption, rather than reliance on one or few food items, is the main solution to micronutrient deficiency.
Chillies and sweet peppers
Chillies and sweet peppers are important foods in many countries and are important sources of vitamin A in the form of provitamin A carotenoids. The average annual per capita consumption of fresh chilli in South Asia is estimated to be about 1 kg. To promote consumption, AVRDC has renewed research into developing high-vitamin-A and low-pungency chillies. Chilli germplasm was screened, and the provitamin A levels ranged from 0.5 to 10 mg per 100 g of fresh fruit.
Peppers contain large amounts of vitamin C compared with other vegetables. The estimated vitamin C contents in various pepper varieties ranged from 50 to 200 mg per 100 g of fresh fruit. Peppers are also strong antioxidants.
Estimation of and improvement in bioavailability
Bioavailability (broadly, the nutrients that the body can utilize) has been defined as the percentage of total digested nutrients absorbed and metabolized through normal pathways. Measuring the bioavailability of minerals and vitamins is a challenge, because the amount absorbed depends on the chemical form of the mineral in the food, and because absorption is affected by other ingredients in the food and the rest of the diet. Physiological factors further complicate measurement.
Several methods are used to assess nutrient bioavailability, including in vitro methods and animal and human models. Evaluation systems vary in cost, complexity, and precision and can produce varying results. To generate reliable results efficiently, research- AVRDC is investigating how food processing and cooking affect the bioavailability of micronutrients. The Center's main emphasis is on enhancing iron bioavailability. Haem iron from animal sources has much higher bioavailability than non-haem iron from plant sources, although the latter can have higher iron density.
Nearly 50 vegetables were screened for their iron bioavailability by using an in vitro dialysis method. The bioavailability of iron in 37 of 48 vegetable samples was enhanced by cooking ( fig. 1 ). A wide variation in iron bioavailability among fresh and cooked samples was observed, ranging from 0.19% to 33.75%. In both fresh and cooked forms, ginger, spinach, tomatoes, and chilli were found to be good sources of iron. Cooked amaranth, kale, cauliflower, and broccoli were also found to offer plenty of available iron compared with other vegetables tested. Cooked leek flower and pumpkin have somewhat less available iron than the vegetables listed above, but they can be useful in diversifying diets. Lima beans, soya beans, vegetable soya beans, mung beans, and Indian beans contain much more iron than do leafy vegetables, but the bioavailability is low. If the bioavailability of iron in pulses could be doubled, dietary iron status would be significantly improved, especially in areas where pulse consumption is high.
Food items can be divided into four groups with respect to the contents of enhancers and inhibitors of iron bioavailability: high-inhibitor, high-enhancer; low-enhancer, low-inhibitor; low-inhibitor, highenhancer; and high-inhibitor, low-enhancer. The general principle is that when low-enhancer, low-inhibitor foods are cooked with low-inhibitor, high-enhancer foods, the iron bioavailability of the former group increases, and the total bioavailable iron of the combined cooked food will be higher than the sum of the bioavailable iron in the foods cooked sepa-rately. Further increasing the bioavailability of iron in high-inhibitor, high-enhancer foods is usually not considered or even may not be possible, whereas highinhibitor, low-enhancer foods are avoided because they may inhibit the bioavailability of iron from other foods. AVRDC nutrition research is attempting to group vegetables according to these classifications, so that appropriate combinations can be worked out to enhance their iron bioavailability [10] .
In addition to the above principle, the Center always keeps in mind traditional dietary patterns in its efforts to increase iron bioavailability through proper food preparations. Mung bean (low-enhancer, low-inhibitor) is a common food in South Asia, and therefore recipes were developed that combine mung bean with vegetables, such as tomatoes and sweet peppers (low-inhibitor, high-enhancer). Tomatoes can greatly increase the amount of available iron from mung bean. More iron is available when mung beans and tomatoes are cooked together (at a dry matter ratio of 1:1) than when tomatoes and mung beans are cooked separately. Tomatoes were also found to enhance iron bioavailability in soya beans and lima beans. Mung bean recipes with high bioavailability of iron are being tested in South India, where mung bean production is expected to increase as a result of improvements in crop production technologies.
Storing raw tomatoes, spinach, and cabbage overnight at 4°C did not affect iron availability, nor did storing cooked samples for three hours at 4°C. Cooked cabbage was also evaluated after one, two, and three days in storage at 4°C. Cold storage for more than one day was found to reduce the bioavailable iron content of cooked cabbage. This might be due to vitamin C oxidation and the slow reduction of bioavailable iron through interaction with the food matrix.
Evaluation of micronutrient contents has shed some light on the bioavailability mechanism in different vegetables. For example, leafy vegetables were found to generally have low bioavailability of carotenoids, probably because of the low digestibility of provitamin A and the inhibitory effect of chlorophylls and nonprovitamin A carotenoids. The bioavailability of provitamin A, enhanced by the addition of fat, can also be affected by dietary protein and fibre. Higher protein content improves the bioavailability of vitamin A. An opposite effect was observed with fibre content [12] .
Improving production practices
Once a vegetable is selected for research attention, based on several criteria, including nutrition, AVRDC endeavours to enhance its supply through technical, management, and socio-economic research. For example, AVRDC has developed high-yielding, shortduration, disease-resistant, and uniformly maturing varieties of mung bean. The adoption of these varieties by farmers has doubled mung bean production in Pakistan and has substantially improved per capita consumption [13] . There are also indications of success in China, Thailand, Indonesia, and the Philippines. A project is under way to introduce the varieties to the intensive cereal-based production systems of South Asia. Similarly, as a result of collaborative efforts of AVRDC with its national partners, its vegetable soya bean (high in fat and protein) is gaining popularity in various countries, including Thailand and Sri Lanka. The emphasis is not only on increasing quantity, but on reducing seasonality and annual fluctuations by overcoming biotic and abiotic stresses, especially during the hot, wet off-season. AVRDC develops varieties and management techniques that increase offseason production and reduce production risk. The ultimate goal is to increase year-round vegetable and micronutrient availability to consumers from profitable and sustainable vegetable production systems. AVRDC summer tomato lines, for example, have reduced the seasonality of prices in Taiwan [14] .
In terms of crop management, raised beds and crop scheduling are common means used to reduce risk. Grafting is a specialized practice that imparts flood tolerance to tomatoes. Where water is deficient during the dry season, the scope exists to increase planted area and production by using drip-irrigation systems. Other practices, such as shading and mulching (with paper, plastic, composted waste, or fresh residues), are mature technologies in many areas and can be evaluated for suitability in peri-urban ecoregions. Many of these technologies have been described in recent AVRDC annual reports [14] [15] [16] [17] [18] and by Kleinhenz et al. [19, 20] , Chen and Chen [21] , Jaafar et al. [22] , and Midmore et al. [23, 24] . These technologies are being tested on peri-urban sites in the Philippines and Vietnam.
Research to increase vegetable consumption and to set research priorities (socio-economic research)
Understanding factors driving demand for vegetables
Regional time-series vegetable production data have been collected by the socio-economics unit. The data cover the areas planted, production, yield, prices, and cost of production of different vegetable species; marketing margins, seasonal availability, and prices of major vegetables in major markets; and international trade and consumption patterns. The information has helped in evaluating deficiencies in vegetable availability, seasonality in availability and prices, annual fluctuation, and trade gaps in Asian countries. Except for East Asia, most Asian countries lack by 40% to 80% the quantity of vegetables required to meet minimum vitamin A and C requirements ( fig. 2 ). Overall, Asia is a vegetable importer. However, South and South-East Asia are net exporters of vegetables, whereas rela- 180 P a k is t a n B a n g la d e s h S r i L a n k a I n d ia N e p a l I n d o n e s ia P h il ip p in e s T h a il a n d M a la y s ia V ie t n a m T a iw a n J a p a n C h in a Per capita availability (kg/annum) Minimum required level = 73 kg/capita/annum tively wealthy East Asia imports vegetables [25] . The chance of increasing consumption and micronutrient availability through technological innovation varies across vegetables, depending on, among other things, consumers' preferences. One criterion in selecting vegetables for research is their potential for increased consumption. The socio-economics unit estimates demand elasticities from consumption survey data or reviews elasticities reported in the literature. Elasticities are estimates of percentage changes in quantities consumed for given percentage changes in household income (income elasticities) and in the prices of vegetables and other foods (own-price and cross-price elasticities). The price and income elasticities of demand, seasonality, and annual fluctuation of AVRDC commodities in table 4 were determined from a survey of the literature. Tomato has high income and own-price elasticities, annual variation in yield, and seasonal fluctuation in prices. Therefore, increasing overall production, extending production in the off-season, and improving yield stability are the objectives of the tomato research programme. On the other hand, income elasticities and seasonality in chilli and eggplant prices are low (although eggplant has relatively high price elasticity), but these vegetables have strong annual fluctuations in yield. Therefore, chilli and eggplant research programmes focus mainly on stabilizing yield. Onion has moderately low price and income elasticities in South Asia, but high price and income elasticities in South-East Asia. Onion yields are relatively stable in South Asia but fluctuate in South-East Asia. More emphasis is placed on improving onion storability than on extending production in the off-season. Chinese cabbage has almost no potential for increased consumption in East Asia, but high-yielding and low-cost technologies could enhance consumption in South-East Asia, and moderate improvements in consumption could be achieved in South Asia. The own-price elasticity for leafy vegetables in urban India (South Asia) is high, whereas the same elasticity in rural India is quite low. The income elasticity is moderate, and there is moderate variation in annual yield and seasonality in prices. The Center has focused on increasing year-round leafy vegetable supply from peri-urban production systems. The high price elasticities of mung beans and soya beans also suggest potential for increased consumption through technological innovation.
Vegetables are known for high seasonal and annual fluctuations. These fluctuations are much higher than those of cereal crops [25] . This creates serious yearly and seasonal fluctuations in the supply of micronutrients. Because governments are more concerned with stabilizing the supply of major nutrients, such fluctuations in micronutrient supply receive less attention from policy makers. AVRDC's socio-economics unit also estimates seasonality and annual fluctuation in availability and prices at the regional and country level [25] . The information helps determine research resource allocation. Crops with the potential to reduce fluctuation get higher priority. Technological research is then directed at developing management practices and technological innovation to overcome seasonality.
Estimating the nutritive values of diets in terms of economic value
AVRDC has developed formulas to estimate the relative values of foods. These can be used to set dietary recommendations and research priorities based on the economic value of nutrients, rather than just on nutrient densities.
Relative nutritive values are estimated using the following formula:
Relative nutrient value of commodity i (N i ) =
where B d is the content of nutrient d (1,2,. . . ,m) in 100 g of food commodity i, R d is the relative nutrient cost of nutrient component d, and m is the total number of all nutrients considered important in the analysis. The relative nutrient cost, R d , is estimated using the following formula:
where C di is the amount of nutrient d provided from the consumption of food commodity i in the diet, E i is the expenditure by a consumer on commodity i, n is the number of all commodities present in the diet, and z is the number of those commodities that do not contain the dth nutrient. The relative nutrient value is the value of all nutrients a consumer gains by consuming 100 g of a commodity. A nutrient value-price ratio (n-p ratio or nutritive efficiency) greater than one suggests the nutritive value of the commodity is higher than its cost, and vice versa if the ratio is less than one. The nutritive value of the whole diet can be worked out by taking the summation of the nutritive value of all individual commodities in the diet estimated at their current consumption level as follows:
where X i is the consumption level of the ith commodity in 100 g. The nutritive efficiency of the diet can be estimated as follows:
Nutritive efficiency of the diet (NE) = NV/total expenditure on all food.
A nutritive efficiency (or n-p ratio) greater than one implies that consumers are spending more on more nutritious foods; the opposite is true for values less than one. The nutritive efficiency of the diet can be improved by reallocating the food budget from commodities with low nutritive value (especially those having n-p ratios less than one) to commodities with high nutritive values (especially those having n -p ratios greater than one). It is important to note that only relative values of these measures are important for policy purposes.
Consumption surveys in Taiwan and the Philippines
To understand food-consumption patterns, the role of vegetables in diets, and the extent of nutrient defi-ciencies, household consumption surveys have been completed in the northern Philippines and Taiwan, and similar surveys are in progress in central Luzon in the Philippines, northern and southern Vietnam, Laos, Cambodia, and Bangladesh. The 24-hour record method is used; all food items are listed (at the species level), as are prices and the source of the food item. To learn about seasonality in vegetable consumption and nutrient supply, the surveys are conducted four times a year. Micronutrient supply is estimated by using country-specific nutrient content tables.
Vegetable consumption pattern
Vegetable consumption in Taiwan is about three times the Philippine level, whereas rice consumption is about half that in the Philippines. Seasonality in vegetable consumption is more pronounced in the Philippines than in Taiwan.
Micronutrient consumption pattern
Estimates of nutrient availability suggest that the levels of consumption of food energy in the two countries are very similar (table 5) . However, the Philippine diet is deficient in vitamin A (since availability is close to the lower range of recommended level), vitamin B 2 , and calcium (availabilities are even less than the lower range of recommended levels), whereas the Taiwan diet is deficient only in calcium (availability is less than the lower range of the recommended level). It appears that iron availability in the Philippines is close to the recommended level, but actually, most of the iron in the food comes from rice, which has very low iron bioavailability. Moreover, seasonality in vitamin A consumption, especially in the Philippines, is prominent. Seasonality is also prominent in vitamin C availability, but because consumption is above the recommended level, it is not a serious problem.
Nutritive value of diet and vegetables
The nutritive efficiency of the diet was estimated by equation (4). It is higher in the Philippines than in Taiwan. In Taiwan the nutritive value of food is almost equal to the expenditure made on it, while it is much higher in the Philippines. This implies that food expenditure is distributed evenly between commodities of low and high nutritive value in Taiwan, whereas it is biased towards commodities of high nutritive value in the Philippines (table 6 ). The n-p ratio (or nutritive efficiency) of vegetables was highest in the Philippines, and third after cereals and eggs or milk in Taiwan. This implies that the nutritive value of vegetables is much higher than the budget allocated to them in both countries. It also suggests that in countries with nutritive deficiencies, reallocation of the budget from other food items to vegetables would improve the nutritive efficiency of the whole diet without added cost. For this purpose, individual vegetables with high n-p ratio need to be identified for each region, and their production should be enhanced through technological innovations. For example, the dollar value of nutrition is highest in soya beans, English spinach, Chinese mustard, and lady's finger in Taiwan, whereas in the Philippines the value is highest in milk, jute leaves, horseradish, and carrots.
Summary and conclusions
Vegetables are rich and economical sources of micro-nutrients. AVRDC believes that the dietary approach, making use of vegetables, rather than the medicinal approach, is the most sustainable way to remedy the micronutrient deficiencies suffered by millions of people in developing countries.
To reduce micronutrient deficiencies, AVRDC works to enhance micronutrient density, increase micronutrient availability, and recommend high-nutrient-value vegetables. To achieve these goals, the Center integrates nutritional, socio-economic, and technological research. The key is to increase the economic accessibility of vegetables through technological innovation in vegetable production and marketing. For this purpose, technologies are developed (and tested in farmers' fields) that overcome environmental stresses and increase year-round vegetable supply. AVRDC is able to develop and adapt technologies to overcome environmental stresses. But these technologies are viable only in certain environments. Making these technologies viable in a wider range of economic and ecological environments will remain a challenge and a focus of AVRDC research. In the future, the emphasis of the nutrition laboratory will be on applied research of testing materials, technologies, and recipes for nutritional implications in different regions. The laboratory might also focus on selecting vegetables containing specific health-promoting substances.
Much more socio-economic research needs to be done. Factors affecting the supply and demand of vegetables, and deficiency in supply, need to be identified. Vegetable production generates employment and higher incomes. It engages the most vulnerable part of the labour force: women and children. Despite this, per capita micronutrient availability is insufficient. The production and consumption constraints specific to each crop in different regions need to be identified and prioritized. Moreover, to attract donors' investment in micronutrient research, the dollar value of micronutrient enhancement research needs to be quantified and compared for different vegetables and other food items. 
